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Declass Review by NIMA / DoD

June 1, 1961

Dear Art:

We are contemplating a vacuum print stock easel for
the new 10-20-40X Precision Enlarger which reglsters the print
stock on the base slide rather than the emulsion side as was the
case 1in the 20X Precilsion Enlarger. As a part of the contemplated
vacuum easecl design a milcrometer "focus" adjustment is provided,
primarily to permit adjustment of tThe magniflcation ratios with
various objective lenses to nominal values, Thls adjustment can
also be used to compensate for gross varlations of print stock
base thickness as between glass plates and film or paper. This
design approach permlts a simpler and more rugged vacuum easel
deslgn at the cost of a slight loss of convenlence in operation
1f glass plates are to be mixed with film and paper as print raw
stock.

If you are consldering the purchase of the new 10-20-
LOX Enlarger, will you tell us whether you plan to use glass plates
and to what extent? Also what thicknesses and sizes would you use?
Would the necesslty for using a paper or plastlc mask on glass
plates (1f you desire a clear border) be a great inconvenience?
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Pprov N A R

FOR 10--20-40X PRECISION ©NLARGER

I, GENERAL DESCRIPTION

The enlarger will be used toc make high quality 10-20-LOX eniargements

from portions of aerial photographs respectively .900 x .900; .LSO x .L503

0225 x ,225, Ac;:ommodation will be provided for the following unperforated
£ilme 70mm (2.,75h"4t,,01o), 5% (L4,960"+,010), 6,6" (6,590"£,010), T"(6,991"+,010),
81 (7.960"+,010), and 93"(9.L60"+,010), With relatively minor modifications,
the enl’a.fger can be adapted to_éccept other sizes, The selected sections

will be enlarged, through a liquid gate, to fom an image on 2 9 x 9 area

of a 10 x 12 sheet film held flat by a vacuum sasel. The condehsing system,
the objective lens; and mechanical components will be designed to giw

optimum resolving power under these conditions,

II, PHCTOGRAPHIC MATLRIALS TO BE HANDLED

A, The photography will be suprlied on spools 70mm to 93" wide, It may

also be supplied on two spools; that is, the film may have been

partially wound onto a take-up spool. |
B, The aerial fiim will be supplied in lengths up to 500 feet. The

first énd last frame t,o be eprsed, however, will be at least LO" from

the end of the roll. _ ,}M 4 / ! >, 25 9x9
Cs The raw stock used will be 10 x 12 sheet film’ 'l‘he phot.ographic

exposure will be in the spectral range 141004 to 113004, {,w/i M)
III, GENERAL CONSTRUCTION ’

A, QOver=all Arrangement

1. The opticel and mechanical assemblies that make up the enlarger
will be mounted on a rigid metal frame. The uppér portion of the
unit will consist of the lamphouse, condenseré, supply ard teke-up
spindles, film gate with ligquid injectors, air squeegees, idler rollers,
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tension rollers, mechanical film transport controls, illuminator
box, and ob;jective lens. The lower portion wiil consist of the
easel and base for shest film, 1 7/&44/ W

2, The enlarger will be approximately 75" high, L2" wide (film flange
fo £ilm flange), 52" deep and weight approximately 800 pounds.

3. The enlarger base,.will stand on the floor., The enlarger itself
will be isolated from its base with vibration damperso

li. The height of the negative gate will be approximately 57" sbove
the floor and the height of the essel will be approximately 1L¥.

B, Construction and Fun;tioﬁ of Main Ccmonenﬁs

1. The fi]m supply will have a disk type antibacklash clutch, & magnetin
//‘ brake, a lmob for slow £ilm rewind and a crank for rapid rewind,
The supply will accomunodate all the sizes specified (General Descrip-

W
e )
/ tion) on standard aerial roll film spool up to 500 feet, ( .80 3 )

U.5, Air Force Spool (70mm) (Z e < Hlrtes. UL"")
U.S. Air Forece Spool (sn) ' >
U.S. Air Forece Spool (6.6")
U.S, Adir Force Spool (")
U,S. Air Force Spool - (8m)
U.S. Air Force Spool (93")

S1ight ‘mcdiﬂcitions of the system will permit the instrument to
accept other sizes. The magnetic brakes will be energized, locking
the negative in place, as soon as the area to be enlarged has been
selected.

2, The Film Gate will be of the liquid type; however, the film will
not be submerged in a liquid., The liquid will be mjected manually
upon both sides of the film at the gate just prior to clamping for
printing. The upper part of the gate will consist of a spring
loaded condenser lensb plano on the side which contacts the film,
The lower part of the gate will comsist of a disk (approximately

1.750" dia) of .125" optical glass with a refractive index of
Approved For Release 2001/08/13 : CIA-RDP78B04747A001700070029-6
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e
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1,523,010 and of excellent surface quality. . Both the upper and
lower parts of the gate will remain fixed on the optical axis
while the film is moved forward or backward in search of the

area to be enlarged. (See Cross Feed) While the lower part of
the gate is adjusted to fall exactly into the focal plane of the
optical system, the upper or spring loaded part will move up
approximately 28" to ease the interchanging of lenses., In its
normal pogition, the upper gate will clear the lower gate by 050",
This spacing will allow the film to pass i‘reély and will slso
permit the injeoted 1iqui;1 to wet the glass as well as the required
negative area. In this position it will be possible to inspect
the image on the easel prior to clamping. A downward movement

of the‘condenser lens 6lamps the ﬁ.lm: under spring 'pressure during
exposure, Interlocks on the film tr#ﬁsport. am;l crossfeed mechanisms
pravént. Qrw' movement of the‘ film while it is élampéd in expose
position.

In changing megnification, & condenser lens and cell ssgembly

bef.wéen the lamphouse and the film will be r;placade
The take-up will be the same as- thev-‘supply; AN M « &
Objective Lens - Three quickly interchangeable lenses will be

provideds & M=171C Type 93mm £/2 for 10X megnificetion, a M-171A
Type 5&@ f/2 for 20X magnification, a M-171D Type 26mm £/2 for
LOX magnification. ALl three lenses will have fixed diaphragns.
The reSblving power of the negative material may ‘.:':ange up to 200
lines per mm. The opticsl performance at 20K shall match thet
achieved in the 20X Precision jﬁlargero Because of the increased
geometrical #barrations of the lens as "sca;éd up" for 10X, the
résolﬁti_on at the negative may be deareaaed'. Gonvéreiely, in the
ARTE TSR, KO R2L, RS AP ETR R SRR A 08760508 100

- lines per mm or more in the center of the field, Test of tha
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instrument should be made in the 14,100 to L,300A range as

limited by using a second order Fabry-Perot filter.

In changing magnification, a second aasembly'censisting of the

lower plate of the megative gate and the dbjestive lens will be

replaced, A micrometric device to permit the lens to be fogused

relative to the gate is included in this assembly. Simce the

eritical (for focus and glignment) dimensions of lens to gate

relationshipa are set and held in this assembly, it is probable

that test prints to verify‘_enlargar alignment following magnifi-

cation changeovér will not be required.

NOTE: Storage space will be provided for the _lenses and other

interchangeable assemblies, W M

6. The Film Transport Assembly will consist of & vertical plate

straddling the lamphouse., This plate will hold the supply and

take-up spindles with their eranks and clu‘w% w—

sion rollers ak w}@ifﬂb%ﬁw

This complete assembly will crossfeed back and forth on guide rods

equipped with ball bushings, ' Two handles, one on sach side of

the enlarger, will permit the assembly to be pushed or pulled

to position a designated area of the negatiﬁ in ﬁhe printing

beam, An interlock in conjunction with the teneion arm will

insure that the film is pulled taut before i‘:b' enters the squeegees,
The movable assembly will be normelly held ata.tionary by & magnetic
brake., In order to generate any movement it w:LJ_'L be necessary

to gent.ly squeeze the handle looated on the r:i.ght as this pressure
wil]. release the brake. (Thia pressure also opera‘bes the aquoageea)o
In .order to safeguard the negative when the negative gate is closed,
an interlock will override the ability of the "squeeze handle" to
hepeaved fins Belaase 2004/08( 3¢5 10rRRR1BRO4Z4ZA0417000700 Segative
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to be transported, past th_e optical exis, to position itself
on a diffuse illuminator located in fromt of the enlarger, This
11luminator will be large enough to permit inspection of the frame
or code number on both edgzes of a full frame of the widest film
(9%"), Furthermore, a mete-ring device will determine the "across
frame" eo-?ofdinate 61’ the area of the negative in the printbg
, e s P PPN . '

gate in respect to"the-tear’edge-o:—uwi:pmn, (See Mluminator
and Negative Area Selector.)

7. A pair of Tubular Air Squeggee_g will be used to remove the liquid

from the film. The squ_'eegees will be mounted horizontaily close

to the negative gate, symmetrical to the gate and perallel to

the £ilm web. This unit will also be positioned at an angle of
approximately 3° off the line perpendicular to the web in order

to qllow the edge of the £ilm to progressively enter the squeegess,
The £ilm will be held taut between e pair of rollers while it is
croséfed between the squeegees, To remove liquid from the film,
~the Film Transport Assembly must be pulled forward to move the
film through the squeegeeso

The squeegee air supply 1s turned on by the seme electrical
ALt

susrent which releases the brake holding the film transport assembly.
As the film is moved through the squeegees, the liquid will be
atomized and blown toward the back of fhe instrument where a hooded
exhaust 'fan will carry the fumes away., Due to the requirements

of this dasign, it will be necessary to move the film between

the squeegees at times when no removal of liquid is d;asi.red., _
Whenever the film is in mbt._ion between them, the squeegees will

be energized creating & cushion of air pi'eventing scr#tches. To

faeilitate the mterchanging of lenses, the sq_maegees will be pulled
AWF&;&?@%& %ﬂgﬂgg@% : CIA-RDP7SBO4?47A001700070029-6
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8, The illuminator (approximately 10"x 109 will be located in front

of the enlarger to permit inspection of a full fram:;g'*fge widest
film (93"). The unit will consist of a shallow box housing'
fluoresecent lights and covered by a sheet of opal glass., This

opal glass will be bisected by an index line directed from front \\%
to back, in line with the optical centerline (Y axis). A similar |
line (X axis) will be located toward the back of the glass and l

oriented at 90° to the Y axis. The top surface of the box will be

free from any protrusions and sharp edges capable of scratching

¥

the £4lm, The illuminator lamps will be controlled by a guarded
toggle switeh in fromt of the illuminator, The forwerd position |
of the transport assembly, where the f£ilm path is over the illmnin;
ator, is also the position for loading the negative, /
The illuminator assembly and the air squeegees will be fastened to
a common base so that both units can be pulled forward to provide
space for the interchange of lenses.

9. The Gbmordinate Searching Device - Given the X and Y co-ordinates

(in=frame co-ordinates) of the center of a selected area of a

: | , .
negative, an operator will be asble to position this area exactly o M )
e y 4 - ( 2

, in the printing beam. The searching device is composed of the
{

illuminator, one metering roller which measures and records on
a dial the film length along the X axis and one roller and recorder

which does the same on the Y axis, (»ﬂfm A-u% W %bét—»)

To £find a given area designated by numerical values for X and Y ) .
e WM Aoty
the—3eft-edge

4 —dtrnn

of the negative frame coinecides with the Y axis and ive-rear-edge 7

the negative is placed over the illuminator so that

with the X axis, The X recording dial is zeroed and the film is
transported until the X value is read, Then the film transport
Appeaeyl Her fainage 29008/ the BV AR04147400489007992%98 ¢ dia1
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reads the required value for Y. It is not negessary to zero the Y
disl each time becsuse it records from a fixed point, However,
rwhan changing negstive sizes a quick adjustment of the metering

D et Aeea
device is necessary to compensate for different margin sizes,
The lamphouse will have & 300 watt (ASJL code CXP) biplam filament
projection lamp to ott.ain a uniform :!.11umination of the objective

lens aperture, To insure that the exposure ‘time ia never less

| than that of which the timer is capable, a variable autotransformer

is provided to control filament brightness., A 1% ammeter will be
included in the oircuit, A blower mounted off the enlarger frame
will cool the lamphouse, The optical system will consist of three
lenses for th; first conbanaer, @ heat absorber, a 45 front surfaced
adjustable mirror, a holder for a color fﬂte.:" to j.mprove the
resolving power of the lens, a field lens, an adjustable Iiri.a dia-
phvagm, and fiim plane condenser lenses. This unit at 20X will
produce an exposure in 10 seconds on 7402 (Kodak Fine Grain Positive
Film) with no negative in the gate which will develep to a density
of 1.0 or greater with 3 minutes proceesing in DK-S0 developer st
68°F. The exposure at 10X will be 50% to 75% less and at LOX 2 to
Y4 times greater. The tliree condenser elements nearest the £ilm
plane will be designed to bse quicklyinterchangeable in & cell
assembly with new condensers matohing the 26mm (LOx), SOmm (20x),
énd 93rm (10x) ob:jectivé 1oi;§es; This condenser change will necessi-
tate a vertical displacement of the lamphouss, This displacement
will also be quickly achiavedo- .

The easel will retein a sheet of £ilm 10 x 12, 0201y 06—bhick.
This ease]. will hold the f{in flat by vacuum., Prov:l.s:!.on wil)l be
made to evacuate the air between the £ilm and the "easel board"
Ao maummmaﬂomleeRQB?&ﬁeiHZAOwaQO?ﬂoﬁﬂr&ed mask,
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oh top of the easel, will allow for a 9 x § image with a .26
maximum corner radius. Edge stops on the easel will provide
mergins 3" wide on three sides and 24" wide on the fourth side,
14’“—1/1»[ aly wbnde 222

A printing box/‘installed on the back of the mask will contaet
print type written identifications on the 24" margin of the £ilm,
The easel assembly can be rotated without stops about the optical
axis to provide any desired orlentation of the image., Provision is
also made for micrometer up and down adjustment and locking of this
easel with a range of 2%, This will permit the magnification for
each of the lenses to be set to the nominal value within the

// 4 } limitations of the sbility to measure magnification,

12, Air Pressure and Vacuum - A regulated oil free filtered air supply

will be furnished for the air squeegees, At 50 pounds air pressure,
one pair of air squeegees will consume gbout 15 cubic feet per,/w ;
minute—of.air, The vacuum will be used to hold the £ilm on the
easel. A combination wacuum pump and compressor may be used with
two .separate" tanks,

13, The liquid injectors will consist of two pharmaceutical syringes

modified to accommodate the 1,1,1 < trichloroethane and tetrachloro-~
ethylene, This liquid hss an index of refraction equal to that
of the film base (1.48+.02), The injectors are manually and
simultaneously actuated by & lever on the left side of the enlarger,
(refer to the Film Gate) The stroke of the lever will be adjusted
so that only the required amount of liquid is dispensed,

. The liquid reservoir consisting of a glass jar will be located ag

close as possible to the injectors. Three sizes will be available:
1 pint, 1 quart and 2 quarts., These jars will be easily removable

for cleaning,

Approved For Release 2001/08/13 : CIA-RDP78B04747A001700070029-6
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15, An exhaust _system will be provided to remove the fumes which ere

‘moderately- toxic.
A >

tiy Static Eliminators

will be provided,

17. Idler rollers will support the film at its ed e8 and keep the f£ilm
in s x@@gyr path as it passes through the duet removel attachments.
These rollers will have a stationary rear flange and an adjustable
front i‘lange designed to accommodate the f£ilm sizes apecifiede

(General Description) One of the rollers ad:]acent to the squeegees .
ercaz . 1174,&“-'
will be used in conjunction with I—MW
18, rollers will be par the co inate search
s to be en»:?d m
, Z negativs 8 meaag:
two refenlr(ma. (See Go-ordinates Searching Devico)

,? 19. A tension rodler will keep the film taut., «030" above the lower
Y A gate. This tension is required to allow the film to pass betwun

M}‘ the aqueegeea,: It also keeps the fﬂm flet to permit inspection

of the image on the caael. A

20, A strigm plate and roller asaembk will be ﬁtted around the
lawer negative gatea A poliahed guide plata with two highly

polished rollers will prevent the edge of the £ilm from sbubb:lng
against the lower gaete and uﬂl also allow the wel film to detach
itself from the gate where 1t might b held by surface tension,
-The top of the rollera will be ,030 above the surface of the lower
gate and the stripper plate 04O below the gate. ~This assembly
will be easily lifted out to give sccess to the objective lens.
2. During the time that the negative ie clamped in the gate, the
motors on either the inner or outer frame of thé enlarger will be

elease 2001/08/13 CIA-RDP78B04747A001700070029-6
AQ%O %f a:&y turned of
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v, EXPEGTED PERFORMANCE
A, The resolving power of the 70mm 1':‘:? film msy be in the order of 100

B 2 PR PP e W A
lines per m. It is desired to exploit as much of that defin:ltion as

is poss:lbleo The enlarger and all of its components will be of high
qual:l.ty and will be adjuated to give mximm performence to provide a
‘minimum of loss of information between the negative and the print,

B. The enlarger shall be rigid enough and shock mounted so that vibrations
in t.he structure where the unit will be used will not cause deter:l.oration
of the image over the maximum exposure tima under normal conditions,

Co The film gate shall be conatructed 8o that acrat.ches are minimized.,
Defects on the gate or bubbles Wm :Ln the l:l.qnid shall not
be evidont. in the enlsrgement, '

Vo OPERATION

A, Tha work area will be at the front of the enlargoro The controls pro-
vided for moving the film in either direction will be positionsd so
that t.he operator can reaoh them conveniently while viewing the £1ilm
on the illuminator. |

B, Sequence of operation :;or 1oadingr the ng_gatim
1. Pull the Film Transport Assenbly over the Illuminator,
2; Plece the two r§e1§ over the spindles, |
3. Thresd the film, o

C. Seq_ueﬁce of operation for eh'ang_tg_g Eication |
1, Pull the F:le Transport Assembly over the Illuminator

|2, Pull the Tluninator & Squeegees to front stop,

‘3o Lift on hendle to raise Condenser barrel (Upper Gate); remove the
barrel assenbly,
o Life Stripper Plate and Rollen Aseenblies,

5 A?o‘proveq"Pé?‘ii’élXﬁs&’ltﬁmosm3 : CIA-RDP78B04747A001700070029-6
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6.
7o
8,
9

10,

12,

Replace objective lens (different focal length).

Put Stripper Flate and Roller Assemblies back in place.

Replace Condenser barrel assembly corresponding to the objective lens.
Pull spring loading wrist pin and allow it to drop imto appropriate
hole. (This repositions the lamphouse)

Push Illuminator and Squeegees in place.

Move the easel to preset position corresponding to the new magnifi-
cation, r-a««—%ﬁl"/a‘t 7 Apez M )

Push down on handle to 1o;rer upper gate to "compose" position. Ready

for operation., Approximate time L minutes.

D, ' Sequence of operation for enlarging

1.
2

g

6.
7o
8,
%
10,

11,
12,

Find co-ordinstea of area to be enlarged and slide under the gate,

o Verify projection over the easel and orient easel if necessary,

/~ TSt timer. . Feezutn pfrevn. Al
ko

Inject liquid,

Clamp gate.

I__.oéd easel.

Expose.

Remove exposed stock.

L:l.ft gate.

Inject liquid (washing operation).

Pull Film Transport Assembly pqa:’ the Squeegees to the Illuminstor.

Ready for selection of new area.

VI. MAINTENANCE

A1) parts will be sccessible for lubrication and serviocing.
VII, ENVIRONMENT
A, Space required for the enlerger to provide convenience in operation and

mainteriance should be approximately 6% ft wide and 5% ft deep.
Approved For Release 2001/08/13 : C|A-RDP7.SBO4747A001700070029-6
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B. The enlarger will be used in a photographic darkroon preferably air-

conditioned, to be dust free and in a temperature range 60° to 85°F,
Relative humidity is unimportant except as required by the sensitized
goods and the negative.

C. The lamphouse will not permit extraneous light to escape into the room,

VIII, APPEARANCE

The exterior of the enlarger will be gray enamel; its interior will be

dull black, The mechanism above the lens will be polished chrome and

nickel plate or stainless steel except for the light path, This path

will be dull black,

IX, ELECTRICAL SPECIFICATIONS

The enlarger shall operate on 115 volt s 60 cyele source of power, A
commercial laboratory timer will be provided. The timer will be conveni-
ently located for ease of operation. The sir compressor and vacuum pump
will operate on 115 volt, 60 cycle, single phase source of power,

X. OPERATING INSTRUCTIONS

Informal operating and maintenance instructions will be supplied, but no

-~

allowance is made for field trips, installation or servicingo —

STATINTL
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